Synergistic antitumoral effects of human telomerase reverse transcriptase-mediated dual-apoptosis-related gene vector delivered by orally attenuated Salmonella enterica Serovar Typhimurium in murine tumor models.
Salmonella enterica Serovar Typhimurium (S. typhimurium), a facultative anaerobe, has been reported to be capable of both selectively amplifying and expressing exogenous genes within tumors. In addition, previous studies have demonstrated that the human telomerase reverse transcriptase (hTERT) promoter could confine gene expression strictly to the telomerase-positive cancer cells. In the present study, we used attenuated S. typhimurium as a carrier to deliver a eukaryotic expression vector (pSNhTS) that contains the second mitochondria-derived activator of caspases (Smac) and tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) genes under the control of the hTERT promoter. The results of in vitro experiments showed that Smac could enhance TRAIL-induced apoptosis in tumor cells and the hTERT promoter could drive specific gene expression in tumor cells, but not in normal cells. In vivo data in mice indicated that salmonella-mediated exogenous gene expression could persist for at least 14 days in tumors. Furthermore, S.L./SNhTS (S. typhimurium carrying the pSNhTS) was orally administered into mice bearing tumors, and its antitumoral effect was evaluated. It was observed that S.L./SNhTS significantly inhibited tumor growth by 70-90% and prolonged the survival of mice. This strong antitumoral activity achieved by S.L./SNhTS was due to the synergistic antitumoral properties of Smac and TRAIL-recombinant proteins. Our data also support the idea that the hTERT promoter could be an excellent candidate for cancer-specific therapy and S. typhimurium appeared to be a promising strategy for the treatment of solid tumors.